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(54) AQUEOUS PIGMENT DISPERSION AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing an aqueous pigment dispersion having excellent 
stability and long-term preservation stability, and to provide the aqueous pigment dispersion having good ink- 
Jetting properties and capable of providing high image quality when used as a. raw material for ink for inkjet 
printing. 

SOLUTION: This aqueous pigment dispersion comprising water, a pigment, a resin containing a water-insoluble 
monomer and a water-soluble solvent is characterized in that the combination of the resin containing the 
water-insoluble monomer and the water-soluble solvent regulated so that when the resin containing the water- 
insoluble monomer and the water-soluble solvent is mixed so as to have the weight ratio of 1 :4, the resin may 
exhibit a partially dissolved state or a swelled state, and may not form a homogeneous solution, is used. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (0); 1 998.2003 Japan Patent Office 



* NOTICES * 



JPO'and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Watercolor pigment dispersion liquid characterized by using the combination of resin which shows the 
partial dissolution or a swelling condition and does not serve as a uniform resin solution, and an organic solvent 
when it is mixed in the watercolor pigment dispersion liquid which consist of water, and the resin and the water- 
solubte organic solvent containing a nonaqueous solubility monomer, and a pigment at least so that this resin 
may be set to 1 :4 by this water-soluble organic solvent and the weight ratio at 25 degrees C. 
[Claim 2] Watercolor pigment dispersion liquid according to claim 1 characterized by being copolymerization resin 
with which the resin containing a nonaqueous solubility monomer contains the (A) styrene monomer and the 
monomer component which has the (B) acid radical. 

[Claim 3] Watercolor pigment dispersion liquid according to claim 2 characterized by the monomer component 
which has an acid radical being a water-soluble monomer. 

[Claim 4] Watercolor pigment dispersion liquid according to claim 2 to 3 characterized by for the content of [(A) 
Monomer component which has a styrene monomer + (B) acid radical] in copolymerization resin being 50-100 
mass %, and the rate of a mass ratio of the (A) styrene monomer and the monomer component which has the (B) 
acid radical being (A):(B) =9:1-1:9. 

[Claim 5] Watercolor pigment dispersion liquid according to claim 2 to 4 characterized by the acid number of 
copolymerization resin being 60 - 300 mgKOH/g. 

[Claim 6] Watercolor pigment dispersion liquid according to claim 1 to 5 said whose water-soluble organic 
solvent is a diethylene glycol. 

[Claim 7] the manufacture approach of the watercolor pigment dispersion liquid characterize by to distribute 
using the combination of resin which show the partial dissolution or a swelling condition and do not serve as a 
uniform resin solution under existence of a water-soluble organic solvent when it be mix in the watercolor 
pigment dispersion liquid which make it come using the resin containing a nonaqueous solubility monomer to 
distribute a pigment underwater so that this resin may be set to 1 :4 by this water-soluble organic solvent and 
the weight ratio by 25 degrees C , and an organic solvent 

[Claim 8] The manufacture approach of the watercolor pigment dispersion liquid according to claim 7 
characterized by distributing watercolor pigment dispersion liquid by the distributed means using media. 
[Claim 9] the ink jet record characterized by being manufactured using watercolor pigment dispersion liquid 
according to claim 1 to 6 or the watercolor pigment dispersion liquid manufactured by the manufacture approach 
according to claim 7 to 8 — service water — a sex pigment ink constituent. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — the manufacture approach of watercolor pigment dispersion liquid and 
these watercolor pigment dispersion liquid — being related — especially — ink jet record — service water — it 
is related with the manufacture approach of the watercolor pigment dispersion liquid suitable for manufacture of 
a sex pigment ink constituent, and watercolor pigment dispersion liquid. 
[0002] 

[Description of the Prior Art] As for the watercolor pigment dispersion liquid which distribute a pigment and 
change in the liquid medium which uses water as a principal component, it is common to blend a pigment, water, 
an organic solvent, resin, and alkali chemicals, and to perform distributed processing using a disperser. For 
example, JP,1-204979,A is mentioned as the distributed approach of a pigment, and the ink jet recording method 
by which the example of examination of ink excellent in nib drying used pigment ink for JP,1-249869,A again is 
indicated. Furthermore, the pigment ink which the ink for ink jet record which contains an insoluble resin particle 
in a patent common No. 25413 [ five to ] official report is indicated, and improved scratch-proof nature and 
distributed stability is proposed. 

[0003] However, the distributed stability of conventional watercolor pigment dispersion liquid was inadequate, 
and when it used as ink for Inkjet record, especially the regurgitation property in a thermal method was not a 
satisfying thing. Moreover, also about the scratch-proof nature of ink, lightfastness, and a water resisting 
property, a satisfactory result is not given and the attempt to improve is still made. 
[0004] 

[Problem(s) to be Solved by the Invention] The object of this invention is the watercolor pigment dispersion 
liquid excellent in distributed stability and mothball stability which solved the trouble of the conventional 
technique mentioned above, and is offering the watercolor pigment dispersion liquid which are used as a raw 
material of the ink for Inkjet record, and show the property excellent in the regurgitation property when being 
especially applied as an ink raw material of a thermal method, a water resisting property, and lightfastness 
especially, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] In the watercolor pigment dispersion liquid obtained at least with water, the 
resin containing a nonaqueous solubility monomer, a water-soluble organic solvent, and a pigment as a result of 
inquiring wholeheartedly that this invention persons should solve the above-mentioned technical problem When it 
mixes so that a water-soluble organic solvent may be set to 4:1 by the resin and the weight ratio which contain 
said nonaqueous solubility monomer in 25-degreeC (a water-soluble organic solvent: resin resin =4:1 containing a 
nonaqueous solubility monomer), It found out that aquosity face dispersion liquid excellent in distributed stability, 
lightfastness, and a water resisting property were obtained by using the combination of a water-soluble organic 
solvent with which this resin shows the partial dissolution or a swelling condition, and does not serve as a 
uniform resin solution, and the resin containing a nonaqueous solubility monomer. 

[0006] in the system containing the water-soluble organic solvent characterize by show the partial dissolution or 
a swelling condition and not become a uniform resin solution, resin wrap a pigment front face, and when it mix so 
that it may be set to 4:1 by resin and the weight ratio in the resin, the pigment, and 25 degree C which have a 
nonaqueous solubility monomer component (resin = 1 water solubility organic solvent = 4), adsorption of resin to 
a pigment be easy to be perform by it effectively so that a stable coat may be form. On the other hand, when 
resin carries out the full dissolution at a water-soluble organic solvent and delocalizes in a solvent, effective 
adsorption like the invention in this application cannot progress easily. Moreover, if water is added into these 
pigment dispersion liquid, it will become possible to pull out effectively the compatibility of a pigment and resin, 
and the hydrophilic property of resin and water. For this reason, the watercolor pigment dispersing element 
excellent in distributed stability and mothball stability is realizable. In such watercolor pigment dispersion liquid, a 
pigment exists in stability in a water medium, after having been connoted by resin. For this reason, it excels in. 
distributed stability and mothball stability, and a water resisting property and color enhancement can realize very 



good watercolor pigment dispersion liquid. 

[0007] It is desirable that it is copolymerization resin which contains (A) styrene monomer component and the 
monomer component which has the (B) acid radical especially as resin containing the nonaqueous solubility 
monomer in this invention. Furthermore, it is more suitable that the monomer which has an acid radical is a 
water-soluble monomer. As a monomer component which has an acid radical, although an acrylic acid, a maleic 
anhydride, etc. are mentioned, for example (meta), what has the structure originating in an acrylic acid especially 
(meta) in this invention is desirable. 

[0008] Although the copolymerization resin which contains at least a styrene monomer and the monomer 
component which has an acid radical as a nonaqueous solubility monomer component in this invention can use it 
more suitably If it carries out from the point of the adsorption power to the pigment of resin, and the distributed 
stability of a pigment, the content of [(A) Monomer component which has a styrene monomer + (B) acid radical] 
in copolymerization resin will be 50 - 1 00 mass %. And it is desirable that the rate of a mass ratio of the (A) 
styrene monomer and the monomer component which has the (B) acid radical is (A):(B) =9:1-1:9. It is desirable 
that the content of [(A) Monomer component which has a styrene monomer + (B) acid radical] in 
copolymerization resin will be 80 - 100 mass % if it furthermore carries out from the point of scratch nature and 
water resisting property nature, and the rate of a mass ratio of the (A) styrene monomer and the monomer 
component which has the (B) acid radical is (A):(B) =9:1-6:4. 

[0009] Moreover, from the point of long-term preservation stability, the acid number of resin has desirable 60 - 
300 mgKOH/g. and its range of 100 - 180 mgKOH/g is especially desirable. If the acid number is smaller than 60, 
a dispersion effect will be small and good dispersion liquid will not be obtained. On the other hand, if the acid 
number is larger than 300, it will be easy to generate condensation of a pigment. In addition, the number of 
milligrams (mg) of the potassium hydroxide (KOH) which needs the acid number to neutralize 1g of resin is said, 
and it expresses with mgKOH/g. Moreover, as a water-soluble organic solvent, 1 and 5-pentanediol or a 
diethylene glycol is desirable, and when especially a diethylene glycol is used, since volume mean particle 
diameter of the pigment in watercolor pigment dispersion liquid can be made small, it is still more desirable. 
[0010] The water-soluble organic solvent characterized by showing the partial dissolution or a swelling condition 
and not becoming a uniform resin solution when it mixes so that it may be set to 4:1 by said copolymerization 
resin and weight ratio in 25 degrees C According to resin, it can choose suitably. For example, ethylene glycol, A 
diethylene glycol, triethylene glycol, tetraethylene glycol, propylene glycol, a polyethylene glycol, a polypropylene 
glycol, and a glycol like those derivatives, Butanediol, pentanediol, hexandiol, and did like did of the same family, 
Glycol ester like lauric-acid propylene glycol, and ethylene glycol monobutyl ether, Diethylene glycol ether like 
carbitol, diethylene-glycol monoethyl, Each ether of butyl and hexyl, propylene glycol ether, the dipropylene 
glycol ether, And the mono-glycol ether and the diethylene glycol ether containing the triethylene glycol ether 
like cellosolve, Butyl alcohol, pentyl alcohol and long-chain alcohol like alcohol of the same family, and a 
sulfolane, Although other solvents like ester, a ketone, lactone like gamma-butyrolactone, a lactam like N-(2- 
hydroxyethyl) pyrrolidone. a glycerol, and its derivative can be mentioned, it is not limited to these. 
[001 1] According to resin, these water-soluble organic solvents may choose one kind or some kinds suitably, and 
may use them together. 

[0012] In the manufacture approach of the watercolor pigment dispersion liquid of this invention When it mixes 
so that it may be set to 4:1 by resin and the weight ratio in 25-degreeC (resin =1 water solubility organic solvent 
= 4), the partial dissolution or a swelling condition is shown and the water-soluble organic solvent characterized 
by not becoming a uniform resin solution is used as an indispensable component. Although copolymerization 
resin and a pigment are mixed, ground or distributed and watercolor pigment dispersion liquid are obtained, if it 
says from the point of the solubility of the point of the working efficiency in this process, and resin, or bloating 
tendency, the polyhydric alcohol of a high-boiling point, low volatility, and high surface tension is desirable. As 
especially mentioned above, 1 and 5-pentanediol or a diethylene glycol is desirable. A diethylene glycol is still 
more desirable in respect of diameter[ of a granule ]-izing of the pigment in dispersion liquid. 
[0013] However, although it changes a little also with content of the (A) styrene monomer in copolymerization 
resin as a content of such a water-soluble organic solvent since the increment in these additions causes the 
supersolubility of a monomer component which has an acid radical, and fault swelling and increases watercolor 
pigment dispersion-liquid viscosity (C) It is desirable that the ratios of a pigment and (D) water solubility organic 
solvent are (C):(D) =1:1 - 1:10, and it is (C):(D) =1:1-1:3 more preferably. 

[0014] The watercolor pigment dispersion liquid obtained as mentioned above neutralize some or all of a resin 
solution, in order to prevent the corrosion to an ink container or an ink activity member etc. from acidity being 
shown, in usually using as ink. Although alkali chemicals may be used after watercolor pigment dispersion-liquid 
manufacture in order to perform such neutralization actuation, it is desirable to add alkali chemicals to moisture 
powder and coincidence in the production process of watercolor pigment dispersion liquid. By carrying out like 
this, copolymerization resin produces micell-izing or polymer orientation for the pigment connoted by 
nonaqueous solubility monomer component like a styrene monomer efficiently in a water solution in a nucleus. 



[0015] As alkali chemicals which neutralize the monomer component which has an acid radical, bases, such as 
alcoholic amines, such as triethanolamine besides alkalis, such as a hydroxide of alkali metal, such as a sodium 
hydroxide, a potassium hydroxide, and a lithium hydroxide, ammonia, triethylamine, and a morpholine, 
diethanolamine, and N-methyldiethanolamine, are usable, for example. 

[0016] As for the neutralization index by the alkali chemicals to the acid number of resin, about [ 30-200 mol % ] 
is desirable from the particle diameter and distributed stability of a pigment, and it is especially desirable. [ 40- 
120 mol% of ] If a neutralization index is smaller than 30-mol %, it will be few and a dispersion effect will not 
become [ pigment particle size ] small enough. On the other hand, if a neutralization index is larger than 200-mol 
%, distributed stability may get worse, and in long^erm neglect, it may change to gel. A neutralization index is 
the value calculated by the following formula here. 
[Formula 1] 

MSife^»(g) X56000 
=f'fD^(%) = ^ X 100 

[001 7] Although especially a limit does not have the molecular weight range of resin, it is weight average 
molecular weight and 1 00.000 or less or more 2000 molecular weight range is desirable. Although low-molecular- 
weight resin is excellent in first stage-dispersibility, when it thinks from the soluble point of resin, as for the 
molecular weight of resin, 20,000 or less are desirable [ 4000 or more are desirable from the point of long-term 
preservation stability, and ]. 

[0018] Although the resin containing the nonaqueous solubility monomer used for this invention is resin which 
contains suitably the styrene monomer as a nonaqueous solubility monomer component, and the monomer 
component which has an acid radical, instead of the styrene monomer, other nonaqueous solubility monomer 
components may be used and a styrene monomer and other nonaqueous solubility monomers may be used 
together. As such a nonaqueous solubility monomer component, the acrylic-acid ally! ester like the acrylic-acid 
alkyi ester like methyl (meta) acrylate, ethyl (meta) acrylate, and hydroxy butyl (meta) acrylate (meta) and the 
derivative; phenyl (meta) acrylate of those, benzyl (meta) acrylate, and phenylethyl (meta) acrylate (meta), the 
derivative of those, etc. are mentioned. 

[0019] Although the pigment which can be used for this invention does not have especially a limit and each thing 
of well-known common use can use it, organic pigments, such as azo pigments, such as inorganic pigments, such 
as carbon black, black titanium oxide, a titanium white, zinc sulfide, and red ocher, and a phthalocyanine pigment, 
monoazo, a JISUAZO system, a phthalocyanine pigment, and a quinacridone pigment, etc. are used, for example. 
[0020] Although the method equipment of distribution using media is effective as an approach of distributing a 
pigment, the distributed equipment of well-known official business can be used. For example, an ultrasonic 
homogenizer, a paint shaker, a ball mill, a roll mill, a sand mill, a Sand grinder, a die no mill, a DISU par mat, SC 
mill, spy cumyl, a nano mizer, an agitator mill, and planetary ** are mentioned. 

[0021] Thus, the watercolor pigment dispersion liquid of manufactured this invention are excellent in distributed 
stability, and excellent in mothball stability. 

[0022] in addition, when it mix so that it may be set to 4:1 by resin and the weight ratio in aforementioned 25 
degree C especially when use the watercolor pigment dispersion liquid of this invention as ink, and use it as ink 
for ink jet record, the partial dissolution or a swelling condition be show and the water-soluble organic solvent of 
the high-boiling point used as a uniform resin solution function also as a desiccation inhibitor of ink. Moreover, 
what is necessary is to add and adjust the organic solvent which has desiccation tightness and permeability 
further if needed, and just to filter with the filter of a desired particle size after stirring and adjustment to 
homogeneity. 

[0023] Adjustment of ink adds pH regulator besides the addition of an organic solvent which has said desiccation 

inhibitor and permeability, and concentration adjustment and viscosity control, a surfactant, antiseptics, a 

chelating agent, a plasticizer, an antioxidant, an ultraviolet ray absorbent, etc. if needed, for example. 

[0024] Moreover, the permeability in ink is a property required in order to adjust the diameter of a dot on the 

****** of the ink to a record medium, or a record medium. As a water-soluble organic solvent in which 

permeability is shown, there is a propylene oxide addition product of alkyI alcohol, such as an ethylene oxide 

addition product of alkyI alcohol, such as lower alcohol, such as ethanol and isopropyl alcohol, the ethylene glycol 

hexyl ether, and diethylene-glycol butyl ether, and the propylene glycol propyl ether, etc., for example. 

[0025] By preparing suitably the watercolor pigment dispersion liquid obtained by the manufacture approach of 

this invention, it can be used suitable for the ink for ink jet record of well-known common use of a method on 

demand, for example, a piezo method, a thermal method, etc., and the ink regurgitation extremely stabilized in the 

all directions-type printer becomes possible. 

[0026] 

[Example] An example explains to a detail further below. This invention is not limited to these examples. In 



addition, the "section ' in the following examples expresses the "mass section/' 

[0027] (Example 1) styrene (72 sections), an acrylic acid (ten sections) and a methacrylic acid (13 sections), 
oxidation =150 mgKOH/g. and weight average molecular weight 7200 — since — the diethylene glycol which 
shows the partial dissolution or a swelling condition and does not serve as a uniform resin solution when it mixes 
so that it may be set to 4:1 by the weight ratio in the become resin (I) and 25 - degreeC — a water-soluble 
organic solvent — carry out — operation. 

[0028] Use the resin water solution (II) which consists of (Resin I) 20 mass %, sodium-hydroxide 2.14 mass %, and 
water. 

-the resin water-solution (II):20 section, the carbon black #960(Mitsubishi Chemical. Inc. make):10 section, and 
diethylene-glycol: — 10 sections and purified water: — 10 sections and zirconia-beads (diameter of 1.25mm): — 
after performing preparation of a presentation of the 400 sections, stirring was performed for 3 hours using the 
paint shaker, and watercolor pigment dispersion liquid (III) were obtained. The volume mean particle diameter of 
these watercolor pigment dispersion liquid was 78nm. When 60-degreeC and the acceleration stability test of 72 
hours were performed about these watercolor pigment dispersion liquid (III), volume mean particle diameter was 
76nm. Big-and-rough-izing of particle-size change, condensation, and sediment were not accepted. 
[0029] next, 0.5-micrometer membrane filter after adding the glycerol 5 section, the polyoxypropylene glyceryl 
ether 5 section, and the purified water 70 section to the watercolor pigment dispersion-liquid (III) 20 section and 
mixing — filtering — ink jet record — service water — it considered as sex pigment ink. The obtained 
watercolor pigment ink does not have condensation, either and showed good dispersibility. As for big-and-rough- 
izing of particle size, condensation, and sediment, after the acceleration stability test according [ this ink ] to 
60-degreeC and 72 hours was not accepted. 

[0030] In the printing trial using a thermal method ink jet printer (H.P. shrine DesignJet 2500CP), any ink 
immediately after manufacture and after an acceleration stability test cannot be found, and that of nozzle 
blinding was stable, and the instability of the regurgitation was not seen, either. Moreover, after the continuation 
printing trial by ink 500g does not have nozzle blinding, and the instability of the regurgitation was not seen, 
either. 

[0031] (Example 2) styrene (72 sections), an acrylic acid (ten sections) and a methacrylic acid (13 sections), 
oxidation =150 mgKOH/g, and weight average molecular weight 7200 — since — the diethylene glycol which 
shows the partial dissolution or a swelling condition and does not serve as a uniform resin solution when it mixes 
so that it may be set to 4:1 by the weight ratio in the become resin (I) and 25-degreeC. and 1 and 5-pentanediol 

— a water-soluble organic solvent — carry out — operation. 

[0032] Use the resin water solution (II) which consists of (Resin I) 20 mass %, sodium-hydroxide 2.14 mass %. and 
water. 

- The resin water-solution (II):20 section and a carbon black #960(Mitsubishi Chemical. Inc. make): 10 section 
diethylene glycol : after performing preparation of a presentation of the five sections 1 . and the 5-pentanediol:5 
section, the purified water:20 section and the zirconia-beads (diameter of 1 .25mm):400 section, stirring was 
performed for 3 hours using the paint shaker, and watercolor pigment dispersion liquid (IV) were obtained. The 
volume mean particle diameter of these watercolor pigment dispersion liquid was 84nm. 

[0033] When 60-degreeC and the acceleration stability test of 72 hours were performed about these watercolor 
pigment dispersion liquid (IV), volume mean particle diameter was 83nm. Big-and-rough-izing of particle-size 
change, condensation, and sediment were not accepted. 

[0034] next, 0.5-micrometer membrane filter after adding the glycerol 5 section, the polyoxypropylene glyceryl 
ether 5 section, and the purified water 70 section to the watercolor pigment dispersion-liquid (IV)20 section and 
mixing — filtering — ink jet record — service water — it considered as sex pigment ink. The obtained 
watercolor pigment ink does not have condensation, either and showed good dispersibility. As for big-and-rough- 
izing of particle size, condensation, and sediment, after the acceleration stability test according [ this ink ] to 
60-degreeC and 72 hours was not accepted. 

[0035] In the printing trial using a thermal method ink jet printer (H.P. shrine DesignJet 2500CP), any ink 
immediately after manufacture and after an acceleration stability test cannot be found, and that of nozzle 
blinding was stable, and the instability of the regurgitation was not seen, either. Moreover, after the continuation 
printing trial by ink 500g does not have nozzle blinding, and the instability of the regurgitation was not seen, 
either. 

[0036] (Example 3) styrene (72 sections), an acrylic acid (ten sections) and a methacrylic acid (13 sections), 
oxidation =150 mgKOH/g, and weight average molecular weight 7200 — since — 1 and 5-pentanediol which 
shows the partial dissolution or a swelling condition and does not serve as a uniform resin solution when it mixes 
so that it may be set to 4:1 by the weight ratio in the become resin (I) and 25-degreeC — • a water-soluble 
organic solvent — carry out — operation. 

[0037] Use the resin water solution (II) which consists of (Resin I) 20 mass %, sodium-hydroxide 2.14 mass %, and 
water. 



- The resin water-solution (II):20 section and 960 (Mitsubishi Chemical. Inc. make):carbon black #10 section, 1, 
5-pentanediol : after performing preparation of a presentation of the 10 sections, the purified water:20 section, 
and zirconia-beads (diameter of 1.25mm):400 section, stirring was performed for 3 hours using the paint shaker, 
and watercolor pigment dispersion liquid (V) were obtained. The volume mean particle diameter of these 
watercolor pigment dispersion liquid was 86nm. 

[0038] When 60-degreeC and the acceleration stability test of 72 hours were performed about these watercolor 
pigment dispersion liquid (IV), volume mean particle diameter was 84nm. Big-and-rough-izing of particle-size 
change, condensation, and sediment were not accepted. 

[0039] next, 0.5-micrometer membrane filter after adding the glycerol 5 section, the polyoxypropylene glyceryl 
ether 5 section, and the purified water 70 section to the watercolor pigment (dispersion-liquid V) 20 section and 
mixing — filtering — ink jet record — service water — it considered as sex pigment ink. The obtained 
watercolor pigment ink does not have condensation, either and showed good dispersibility. As for particle-size 
change and sediment, after the acceleration stability test according [ this ink ] to 60-degreeC and 72 hours was 
not accepted. 

[0040] In the printing trial using a thermal method ink jet printer (H.P. shrine DesignJet 2500CP), any ink 
immediately after manufacture and after an acceleration stability test cannot be found, and that of nozzle 
blinding was stable, and the instability of the regurgitation was not seen, either. Moreover, after the continuation 
printing trial by ink 500g does not have nozzle blinding, and the instability of the regurgitation was not seen, 
either 

[0041] (Example 1 of a comparison) the case where it mixes so that it may be set to 4:1 by the weight ratio in 
resin (I) and 25-degreeC — a soluble example — watercolor pigment dispersion liquid (VI) were obtained at the 
example 1 and this process by using propyl propylene glycol used as a uniform resin solution as a water-soluble 
organic solvent. Volume mean particle diameter was 90nm. As for these watercolor pigment dispersion liquid (VI), 
sediment was accepted after 60-degreeC and the acceleration stability test of 72 hours. Volume mean particle 
diameter is 108nm, and particle-size change was accepted. 

[0042] next, an example 1 and this formula — ink jet record — service water — it considered as sex pigment 
ink. Sediment was accepted when the 60-degreeC and acceleration stability test back of 72 hours was 
performed in this ink. Volume mean particle diameter was 98nm. Although the image property in the ink 
immediately after manufacture of the printing trial using a thermal method Inkjet printer (H.P. shrine DesignJet 
2500CP) was good, in the ink after an acceleration stability test, the regurgitation was unstable and was an 
image inferior to image homogeneity. 

[0043] Resin [ by the resin JONSON polymer company ] J682 (copolymer of St/AA/alpha methyl styrene) acid- 
number =235 mgKOH/g, weight average molecular weight which show uniform solubility when it mixes so that it 
may be set to 4:1 by the water-soluble organic solvent diethylene glycol and weight ratio which were used in the 
example 1 = (Example 2 of a comparison) Watercolor pigment dispersion liquid (V) were obtained at the example 
1 and this process using 1 600. Volume mean particle diameter was 326nm. As for these watercolor pigment 
dispersion liquid, condensation and sediment were accepted after 60-degreeC and the acceleration stability test 
of 72 hours. 

[0044] Resin [ by the resin JONSON polymer company ] J680 (copolymer of St/AA/alpha methyl styrene) acid- 
number =215 mgKOH/g, weight average molecular weight which show uniform solubility when it mixes so that it 
may be set to 4:1 by the water-soluble organic solvent diethylene glycol and weight ratio which were used in the 
example 1 = (Example 3 of a comparison) Watercolor pigment dispersion liquid (V) were obtained at the example 
1 and this process using 3900. Volume mean particle diameter was 1 18nm. As for these watercolor pigment 
dispersion liquid (VII), sediment was accepted after 60-degreeC and the acceleration stability test of 72 hours. 
Volume mean particle diameter is 124nm, and particle-size change was accepted. 

[0045] next, an example 1 and this formula — Inkjet record — service water — it considered as sex pigment 
ink. Sediment was accepted when the 60-degreeC and acceleration stability test back of 72 hours was 
performed in this ink. Volume mean particle diameter was 121nm. Although the image property in the ink 
immediately after manufacture of the printing trial using a thermal method ink jet printer (H.P. shrine DesignJet 
2500CP) was good, in the ink after an acceleration stability test, the regurgitation was unstable and was an 
image inferior to image homogeneity. 
[0046] 

[Effect of the Invention] According to the manufacture approach of the watercolor pigment dispersion liquid of 
this invention, ink excellent in distributed stability and mothball stability can be offered, and can be used suitable 
for water color ink, recording ink, etc. When it is made the ink for ink jet record and is adapted for especially a 
thermal method, it excels in regurgitation stability and a water resisting property and color enhancement serve 
as very good ink. Moreover, the watercolor pigment dispersion liquid obtained by the manufacture approach of 
this invention are usable also as color material, such as a writing implement, other general printing approaches, 
and a water paint. 
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